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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.35.23

Tema gucepranii:
1. EnexTpoauHaMivHi Mozeli pe30HaTOpPHUX ceHcopiB y HBY miarHocTuLi HaMiBIIPOBIIHUKIB

2. Electrodynamic models of resonator sensors in microwave diagnostics of semiconductors

Pedepar:

1. O6’exT - npouec B3aemoyii HBY pesonatopuux cencopis (PC) anepTypHoro Tuily i3 mapyBaTuMu
HaMiBIPOBiIHUKOBUMU CTPYKTYpaMU; MeTa — PO3pO0Ka eIeKTpoJuHaMiYHuX Moaeeit PC; meToau — meTop
4acTKOBUX obsacTel, pyHKUiil ['piHa, ['anbopKiHa, METOM MOIIYKY KOMIIJIEKCHUX KOPEHIB TPAaHCLE€HEHTHUX
PiBHSIHB, PO3B’13KYy CUCTEM JIiHIHUX anre6paiyHuX PiBHAHD Ta 3a/1a4 6araToBMMIpHOI onTUMi3alii,
€KCIIepUMEHTAJIbHE NOCiIKeHHs xapakTrepucTuk HBY PC MmeTofom nepenadi; HOBU3HA Ta PE3yJIbTATU — BIIEpILIE
3aIPOIIOHOBAHO i PO3PO6JIEHO CTPOry YMCEIbHO-aHAMITUYHY €JIeKTPOAMHAMIYHY MOJieJb anepTypHux PC,
YIOCKOHaJIEHO HabumkeHny mogens HBY PC emHiCHOTO THITy, pO3BMHYTO OGHOMOZIOBE HAOMKEHHS moaenen PC
XBWJIEBOJIHOT'O TUILY, BCTAHOBJIEHI 06J1aCTi BUKOPUCTAHHS HAOJIMXEHUK Mogesieid 1J1st onucyBaHHsS PC
XBUJIEBOJIHOTO 1 EMHICHOT'O TUIIIB, TECOPETUYHO BU3HAYEHO Ta EKCIIEPUMEHTAJIBHO NiATBEPIPKEHO EKCTPEMAJIbHU
XapaKTep 3aJIeXXHOCTEN LO0OPOTHOCTI i pe3oHaHCcHOI yacToTu PC Bif CTyIeHs BKIIOUEHHS lIapyBaTUX
HaMiBIPOBiIHUKOBUX 3Pa3KiB B [10JIE€ CEHCOPA; PE3YJIbTaTA MOXKYTb OYTU BIIDOBAIKEHIy HAYKOBO-IOCIIiIHUX

iHCTUTYyTaxX Ta KOHCTPYKTOPCbKUX O10pO; rany3b — HBY miarHocTHKa HaliBIPOBiIHUKIB.



2. The object is an interaction process of microwave resonator sensors (RS) of aperture type with layered
semiconductor structures; the aim is development of RS’s electrodynamic models; the methods are: method of
partial areas, Green’s functions, Galerkin’s method, methods of search of the transcendental equations’ complex
roots, solutions of linear algebraic equations’ systems and problems of multivariate optimization, an experimental
research of microwave RS characteristics by transmission method; Novelty and results are: for the first time
rigorous numerical - analytical electrodynamic model of aperture RS is offered and designed, the approximate
model of capacitive type microwave RS is advanced, single-mode approach for RS’s models of waveguide type is
advanced; range of application of approximate models for description of waveguide and capacitive types RS are
determined; extreme character of RS’s quality factor and resonant frequency dependences on a insertion degree of
layered semiconductor samplesin a sensor field is theoretically defined and experimentally confirmed; results may
be introduced in scientific research institutes and design offices; the range is the microwave diagnostics of
semiconductors.
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